[A study of divalent metal transporter 1 and ferroportin 1 in brain of rats with manganese-induced parkinsonism].
To study the changes in the expression of divalent metal transporter 1 (DMT1) and ferroportin 1 (FP1) in the substantia nigra (SN) of rats with manganese-induced parkinsonism. Eighty Sprague-Dawley rats were randomly divided into four groups. Rats in the control group were injected intraperitoneally with saline solution. Rats in the low-dose, medium-dose, and high-dose groups were injected intraperitoneally with 5, 15, and 20 mg/kg MnC12 solution, respectively, for 16 weeks. Three behavioral tests were performed at the 16th week. The concentration of Mn2+ in the SN was determined by inductively coupled plasma-atomic emission spectrometry (ICP-AES), and the positive expression of tyrosine hydroxylase (TH) was measured by immunohistochemical staining to determine whether rats with manganese-induced parkinsonism were successfully produced. The expression of DMT1 and FP1 in SN was measured by immunohistochemical staining and fluorescent quantitative polymerase chain reaction. Rats with manganese-induced parkinsonism were successfully produced using the above method. Compared with that in the control group, the concentrations of Mn2+ in the SN of rats exposed to 5, 15, and 20 mg/kg Mn2+ were significantly higher (1.72?0.33 vs 0.56 ± 0.20 µg/g, P<0.01; 2.92±0.77 vs 0.56±0.20 µg/g, P<0.01; 5.65±1.60 vs 0.56±0.20 µg/g, P<0.01). The mean ODs of TH-positive cells in the SN of rats exposed to 5, 15, and 20 mg/kg Mn+ were significantly lower than that in the control group (0.054±0.008 vs 0.109±0.019, P<0.01; 0.016±0.004 vs 0.109±0.019, P<0.01; 0.003±0.001 vs 0.109±0.019, P<0.01). Compared with that in the control group, the mean optical densities (ODs) of DMT1-positive cells in the SN of rats exposed to 15, and 20 mg/kg Mn2+ were significantly higher (0.062±0.004 vs 0.015±0.007, P<0.01; 0.116±0.064 vs 0.015±0.007, P<0.01). The mean ODs of FP1-positive cells in the SN of rats exposed to 5, 15, and 20 mg/kg Mn2+ were significantly lower than that in the control group (0.092±0.011 vs 0.306±0.081, P<0.01; 0.048±0.008 vs 0.306±0.081, P<0.01; 0.008±0.002 vs 0.306±0.081, P< 0.01). Rats exposed to 15 and 20 mg/kg Mn2+ had significantly higher expression of DMT1 mRNA in the SN than those in the control group (0.052±0.0126 vs 0.001±0.0004, P<0.05; 0.124±0.0299 vs 0.001±0.0004, P<0.05). However, rats exposed to 5, 15, and 20 mg/kg Mn2 had significantly lower expression of FP1 mRNA in the SN than those in the control group (0.059±0.0076 vs 0.162±0.0463, P<0.05; 0.033±0.0094 vs 0.162±0.0463, P< 0.05; 0.002±0.0007 vs 0.162±0.0463, P<0.05). The increased expression of DMT1 and reduced expression of FP1 may be involved in the processes of Mn2+ accumulation in the SN and dopaminergic neuron loss in rats with manganese-induced parkinsonism.